THE MODIFICATION OF CERTAIN PHYSIOLOGICAL PROCESSES IN THE HAWAII VARIETY OF GLADIOLAS UNDER THE INFLUENCE OF THE Septoria gladioli Pass FUNGUS by Mitrea, Rodi & Ciupeanu Calugaru, Daniela Eleonora
Buletin USAMV-CN, 64/2007(-) 
ISSN 1454-2382 
 
 
THE MODIFICATION OF CERTAIN PHYSIOLOGICAL 
PROCESSES IN THE HAWAII VARIETY OF GLADIOLAS UNDER 
THE INFLUENCE OF THE Septoria gladioli Pass FUNGUS 
 
Rodi Mitrea, Camelina Stefan, Daniela Eleonora Ciupeanu Calugaru 
 
University of Craiova, rodimitrea@yahoo.com 
 
Key words: fungus, gladiolus, Hawaii, Septoria gladioli Pass 
 
Abstract. The Septoria gladioli Pass fungus produces the disease known as the taint of leaves and the dry 
rottenness of the tuber bulbs (septoriosis). 
The purpose of the present paper was to clear certain changes produced by the Septoria gladioli Pass 
fungus, in a gladiola variety cultivated in the section of the GREEN AREAS in the „Nicolae Romanescu” – 
Craiova Park, regarding the intensity of certain physiologic and biochemical processes in comparison with 
the healthy plants.  
The modification of the metabolism of the entire plant as a consequence of the attack of the 
pathogen agents can affect the normal unfolding of the physiologic processes, having direct or indirect 
consequences on the quantity and quality of production.  
The Septoria gladioli Pass fungus, that produces the taint of leaves and the dry rottenness of 
gladiola tuber bulbs, determines modifications regarding the unfolding of the main physiologic processes in 
the attacked plants comparatively with the ones that are not attacked, of the Hawaii variety.  
 
INTRODUCTION 
 
The primary effect of a pathogen shows at cellular level, but subsequently it can 
extend, modifications of the metabolism of the entire planet being noticed, that can affect 
the normal development of the physiologic processes, having direct or indirect 
consequences on the quantity and quality of production.  
In the specialty literature there are not too many data regarding the physiologic 
changes suffered by the floral species as a consequence of the attack of the 
phytopathogenic agents, comparatively with the studies undertaken for another host plant.  
The purpose of the present paper was to clear certain changes produced by the 
Septoria gladioli Pass fungus, in a gladiola variety cultivated in the section of the GREEN 
AREAS in the „Nicolae Romanescu” – Craiova Park, regarding the intensity of certain 
physiologic and biochemical processes in comparison with the healthy plants.  
The septoriosis of gladiolas or the taint of leaves and the dry rottenness of the tuber 
bulbs of gladiolas produced by the Septoria gladioli Pass fungus is a disease that can be 
frequently seen in the cultures of gladiolas.  
The disease shows both on leaves and on tuber bulbs. Small spots, oval elongated, 
with the diameter of 3-5 mm, grey yellowish or whitish, bordered by an area of dark 
brown, appear on the leaves.  
In the central part of the spots very small black dots are formed with the passing of 
time, which represent the picnidias of the fungus – figure 1.  
Wet, circular red brown or black spots appear on tuber bulbs, on which the 
fructifications of the fungus are formed. When the attack is hard, the tuber bulbs rot.  
 
  
Figure 1. Attack of Septoria gladioli Pass on the tuber bulbs and leaves of gladiolas 
(original). 
 
MATERIAL AND METHOD 
 
The normal progress of the physiologic processes is strongly modified under the 
action of the phytopathogenic agents, this way the production is highly influenced, and this 
fact made us trace the modifications of certain physiologic processes in the variety of 
Hawaii gladiola attacked by the Septoria gladioli Pass pathogen. 
The determinations took place in the Research Laboratory of the Faculty of 
Horticulture of Craiova.  
In order to analyse the physiologic processes, gladiola leaves were used, of the 
same age, come from the same area of the plant, belonging to the sort under study, infected 
and healthy leaves; and the differences that appear between the healthy and the sick leaves, 
in the same sort, were registered.  
In order to determine the physiologic indexes the following laboratory methods 
were used:  
- the determination of the apparent photosynthesis was made by dosing the organic carbon 
in the pink, chrysanthemum and gladiola leaves – the T.Z. Baradulina, L.G. Kolosaera 
method, the results being expressed in mg C.O. / 100 g vegetal material.  
- the intensity of the respiration was determined by the Boysen-Jensen method which is 
based on the principle of the catching and precipitation of the carbon dioxide released by 
the plant in the respiration process, with barium dioxide and was expressed in mg/CO2 / kg 
vegetal material / h; 
- the intensity of the transpiration was determined by the L.A. Ivanov method and was 
expressed in g/H2O/dm²/h.  
- the determination of the assimilative pigments was made by extraction with acetone. 
According to the vegetal extract obtained, it is colorimetered on three wave lengths 
according to the content in chlorophyll a, chlorophyll b and carotene. The expression was 
made in mg/dm² or mg/100 g vegetal material.  
 
 
 
 
RESULTS AND DISCUSIONS 
 
The Septoria gladioli Pass fungus produces the disease known as the taint of leaves 
and the dry rottenness of the tuber bulbs (septoriosis). The disease showed, all the years of 
experimenting (2003-2005) at Hawaii variety, an average value of the attack degree of 
4,35% being registered.  
At this variety, frequently cultivated in the section of the GREEN AREAS in the 
„Nicolae Romanescu” – Craiova Park, besides the determination of the attack degree, we 
made determinations that concern the modifications of the main physiologic processes as a 
consequence of the attack of the imperfect fungus Septoria gladioli Pass. 
Regarding the apparent photosynthesis expressed in mg C.O. / 100 g vegetal 
material, a difference of 6,3 mg C.O. / 100 g vegetal material is noticed between the test of 
healthy leaves and the test of leaves with disease symptoms (table 1).  
The reduction of the photosynthesis (mg C.O. / 100 g vegetal material) in the test 
with sick leaves comparatively with the one with healthy leaves is due to the fact that the 
active leaf area is smaller as a consequence of the pathogen attack. 
Regarding the intensity of the respiration expressed in mg CO2/kg vegetal 
material/h it is noticed that it raised in the test with leaves having the disease symptoms in 
comparison with the test with healthy leaves (table 1). The difference between the intensity 
of respiration in the test with sick and healthy leaves had the value of 8,5 mg CO2/kg 
vegetal material / h. This raise of the respiration intensity in the test with attacked leaves 
can be explained by the fact that in the normal respiration of the leaf the respiration of the 
pathogen is also added, at the same time is due to the intensification of the oxidation 
processes inside the cells and to the irritant action of the pathogen.  
Regarding the intensity of the transpiration expressed in g H2O / fresh material/h 
(table 1) it is noticed that it raises with the value of 0,04 g H2O / fresh material / h in the 
test with sick leaves comparatively to the one that lacks disease symptoms.  
Table 1. 
The modification of certain physiologic processes in gladiola as a consequence of the attack of the Septoria 
gladioli pathogen 
Variety Variable Apparent 
photosynthesis 
mg C.O./100g 
vegetal material 
Respiration 
mg CO2/kg 
vegetal material 
/h 
Transpiration 
gH2O/ fresh 
material /h 
G.A.% 
Average 
2003-
2005 
Healthy leaves 18,2 97,2 0,63 - Hawaii 
Attacked leaves  11,9 105,7 0,67 4,35 
 
The modifications of the transpiration in the test with sick leaves comparatively to 
the one with healthy leaves were caused by the damaging action of the toxins of the 
parasite on the tissues of the host plant.  
As chlorophyll a and b plays and important role in the photosynthesis process, and 
the carotene raises their capacity, fact that probably has an influence in the battle against 
pathogens, we also made determinations regarding the content of chlorophyll pigments.  
Following the analysis of the data written in table 2, it is noticed that in the test 
with leaves with disease symptoms the content of chlorophyll pigments is lower than in the 
test with healthy leaves. This way, the content of chlorophyll a in the test with sick leaves 
lowered with 22,0 mg / dm² comparatively with the test with healthy leaves, the one of 
chlorophyll b with 5,9 mg/dm² and the carotene with 0,4 mg/dm². Regarding the total 
amount of chlorophyll pigments, it lowered with the value of 28,3 mg/dm² in the test with 
sick leaves comparatively with the healthy ones.  
 
Table 2.  
The modification of the content of chlorophyll pigments in the Hawaii sort of gladiola as a consequence of 
the attack of the Septoria gladioli Pass pathogen 
Chlorophyll pigments 
Total 
pigments 
mg/dm2 
G.A.% 
Average 
2003-2005 
Variety Variable  
Chlorophyll  
a mg/dm2 
Chlorop
hyll b 
mg/dm2 
Chlorophyll 
a+b mg/dm2 
Report 
Chlorophyll 
a/ 
Chlorophyll b 
mg/dm2  
Carotene 
mg/dm2 
  
Healthy 
leaves 
38,5 9,7 48,2 3,96 5,6 53,8 - Hawaii 
Attacked 
leaves 
16,5 3,8 20,3 4,34 5,2 25,5 4,35 
 
CONCLUSIONS 
 
The modification of the metabolism of the entire plant as a consequence of the 
attack of the pathogen agents can affect the normal unfolding of the physiologic processes, 
having direct or indirect consequences on the quantity and quality of production.  
The Septoria gladioli Pass fungus, that produces the taint of leaves and the dry 
rottenness of gladiola tuber bulbs, determines modifications regarding the unfolding of the 
main physiologic processes in the attacked plants comparatively with the ones that are not 
attacked, of the Hawaii variety.  
The apparent photosynthesis expressed in mg / C.O./ 100 g vegetal material 
suffered a reduction of 6,3 mg/C.O./ 100 g vegetal material in the test of attacked leaves 
comparatively with the one of leaves that were not attacked. 
The intensity of the respiration expressed in mg CO2/kg vegetal material / h raises 
in leaves attacked comparatively with those that are not attacked, the difference being of 
8,5 mg CO2 / kg vegetal material / h.  
The intensity of the transpiration expressed in g H2O / fresh material / h raised with 
a value of 0,04 %g H2O / fresh material / h in the test with sick leaves comparatively with 
the one that lacked disease symptoms.  
In the gladiola leaves with septoriosis symptoms, the content of chlorophyll a, 
lowered with 22,0 mg/dm² comparatively with the test of leaves that were not attacked, the 
one of chlorophyll b with 5,9 mg/dm², and in carotene with 0,4 mg/dm². 
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